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Drug compliance among
hypertensive patients in Kassala,
Eastern Sudan
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o 8 A &y 33N (00 pdl o i ST i ) p Y Jak o2 b el

.i..bi)i.illi__.J;'ﬂJJL;:!{..A't::pILg.uﬁ..Liif)cﬁ]\wJJlJaa.;;u.bfgi.;l_..hj.-blﬁg__.ﬁf -,
s O iy sl &y y (il ks Ja o 5Ly (JUWH 10 el ol vy ARy
il o M e %92 OF dom s LS Lt 31 e 2y e % 59.6 =17 3501yl e Jleay
ozl s M a9 300 O ol b o A a9 18 Ay 3L Traie 3 Jais ge ) O
Q W b plad Jlna¥) e 0187 iy izl e 9% 463 Tomsy B bl Slisline 4y i
bkl el o5 gtz oy S0 4 Gy Tl L 1S (o A s %368 O 1 ine (5 s
OLS'y ban] ey dtey dor 2y JUaWh Juns oo 32 (o ot 0 W1 015 e el OU7 0 i A

‘u;.al.éﬁ\..hllcﬂ&b ;,ﬁ-)f.le.h.u.b'g,a.}l r,\;oy-L.gu_a_,u N

ABSTRACT A cross-sectional study of hypertensive patients was conducted and drug compliance was
estimated. Factors associated with compliance, status of blood pressure control and occurrence of cormpli-
cations were assessed. Compliance was 59.6% as measured with the pill count method. We found 92% of
compliant patients had controlled blood pressure in comparison with 18% of non-compliant patients, and
30.1% of the compliant patients had complications in comparison with 46.3% of the non-compliant patients.
While the compliance rate was reasonable, 36.8% of patients were non-compliant because they could not
afford to buy antihypertensive drugs. Inability to buy drugs was negatively and significantly associated with
compliance. These patients experienced uncontrofied blood pressure and other complications.

Lobservance médicamenteuse chez des hypertendus a Kassala dans la partie est du Soudan
RESUME Une étude transversale de patients hyperiendus a été réalisée et l'observance médicamenteuse
évaluée. Les facteurs associés a l'observance, au niveau de contrdle de la tension artérielle et  la survenue
de complications ont été dvalués. Lobservance était de 59,6%, masurée par la méthode du décompte des
comprimés. On a trouvé que 82% des patients observants avait une tension artérielle contrélée contre 18%
des patients non observants, et 30,1% des patients observants avaient des complications contre 46,3% de
patients non observants. Bien que le taux d'observance soit raisonnable, 36,8% des patients n'adhéraient
pas au traitement médicamenteux parce quils n’avaient pas les moyens d'acheter les antihypertenseurs.
Lincapacite d'acheter les médicaments était associée de maniére significative et négative 4 I'observance.
Ces patients avait une tension artérielle non contrélée ainsi que d'autres complications.
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introduction

Hypertension is one of the most common
disorders in the world. Its prevalence in
Sudan was estimated at 7.5% by an earlier
study [/]. Long-term trials have repeatedly
shown that the use of antihypertensive
drugs reduces hoth morbidity and mortality
resulting from hypertension [2], and non-
compliance results in the reduction of ben-
efits provided hy those drugs [3]. Another
consequence of non-compliance is the un-
necessary prescribing of different drug
types {4], which in turn leads to an unnec-
essary escalation of the cost of the health
care [5]. The silent nature of hypertension
often encourages the tendency of patients
to be non-compliant [6], although factors
such as the nature of the treatment regimen,
side-effects of the drugs, sociodemographic
factors and factors related to the patient’s
milieu are also involved [7]. Our study
aimed to estimate compliance with drugs
use among hypertensive patients, associat-
ed factors and the effect of compliance on
blood pressure control.

Subjects and methods

A cross-sectional study was conducted dur-
ing 1997 in the town of Kassala, Sudan.
The town has 4 pupulation of 300 000. The
study involved 198 hypertensive patients
who were registered at and consecutively
attended the Departnent of Medicine, Kas-
sala Teaching Hospital.

Data were collected using a structured
questionnaire. Data collected included in-
formation about the patient’s age, sex and
education and information regarding as-
pects of hypertension treatment, such as
disease duration, duration of treatment,
number of drugs taken for hypertension (1,
2 or > 2 drugs), drug regimen (once, twice

or more than twice per day), and the
source of drugs (free or not). Patients were
also asked whether the same or different
doctors saw them at follow-up and wheth-
er they had been taking their drugs regular-
ly or not and for what reasons.

Bloed pressure (BP) was measured us-
ing a mercury sphygmomanometer. Pa-
tients were seated for at least 5 minutes and
BP was measured with the patient lying on
a couch. A cuff of suitable size was applied
evenly and firmly around the right exposed
upper arm. The cuff was rapidly inflated
until the reading was 30 mmHg above the
level at which the pulse disappeared, then
slowly deflated at a rate of 2 mmHg per sec-
ond. Systolic blood pressure (SBP) was
taken at Phase I of Kortokoff’s sound dis-
appearance. Diastolic blood pressure
(DBP) was taken at Phase V [8]. Patients
who had SBP of < 140 mmHg and/or a DBP
of € 90 mmHg were considered to have
controlled DBP [8].

The presence or absence of complica-
tions was documented by the presence of
symptoms of cardiovascular, neurological
or renal complications, by the presence of

signs of affected target organs, by testing
the urine for albumen and by performing an
electrocardiograph for all patients in the
study. Each procedure was performed in
accordance with World Ilealth Organiza-
tion criteria [8]. A positive sign in any of
these areas was considered indicative of the
prescence of a complication.

Each patient was prescribed a 3-week
supply of antihypertensive pills and was re-
quested to return the remaining pill con-
tainer after 2 weeks. Patients were not told
why they were given that particular number
of pills. The number of pills of antihyper-
tensive medication prescribed and those
not used were counted and recorded each
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time at two visits, 2 weeks apart. The com-
pliance rate was calculated as:

Compliance rate =

No. pills prescribed — No. pills missed « 100%

No. pills prescribed in the same period

The average compliance rate for the two
visits was calculated and patients whose
compliance rate was 80% or more were
considered as compliant [9].

Data were analysed using SPSS. The 2
test was used to test the significance of the
differences between the categories. Vari-
ables associated with non-compliance were
tested using multiple logistic regression
analysis where non-compliance was con-
sidered as a dependent variable and age,
sex, education, number of drugs, frequency
of drugs, means of obtaining drugs, regular-
ity in drug taking and reasons for not taking
drugs regularly as independent variables.
P-values of < 0.05 were considered statisti-
cally significant.

Results

The study involved 198 hypertensive pa-
tients, the majority of whom (76.3%) were
[emale. The vverall mean age + standard
deviation was 53.03 + 11.2 years and was
56.1 % 11.1 years and 52.0 + 11.1 years for
males and females respectively. About two-
thirds of the patients (61.6%) had some ed-
ucation; the rest were illiterate.

In all, 55.1%o of the patients had had the
condition for more than 5 years and 54.0%
had received treatment for that period.
Slightly more than 60% of the patients had
controlled blood pressure. The frequency
of complications among all the patients was
36.9%, while that among controlled and
uncontrolled patients was 27.9% and
51.3% respectively (Table 1).

Table 2 gives information on drug treat-
ment and compliance. The majority of the

Table 1 Hypertension among 198
hypertensive patients

Aspect of disease No. %
Duralion of hypertension (years)
<5 89 449
25 109 55.1
Duration of treatment (years}
<5 91 41.8
z5 107 54.0
Blood pressure
Controlled 122 61.6
Uncontroiled 76 38.4
Compilcations
Overall 73 36.9
Among controlled patients 34 27.9
Among uncontrolled patients 39 51.3

X = 11.06, P < 0.001

Table 2 Aspects of antlhypertensive drug
treatment

Aspects of treatment No. %
Number of drugs
One 160 80.0
Twe or more 38 19.2
Frequency of drugs
Once per day 124 62.6
Twice or more per day 74 37.4
Means of oblaining drugs
Free 22 111
Purchased 176 889
Reguilarity of drug intake
Regular 100 50.5
Not regular 98 495

Reason for irregular drugs use

Absence of disease symptoms 32 327
Side-effacts of drugs 16 16.3
Lack of belief in drugs 15 15.3
Inability to buy drugs 37 37.8
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Table 3 Compliance with drugs, and its
relation with blood pressure control and

frequency of complications

Table 4 Logistic regression analysis of
inability to buy drugs with non-compliance

Variable Intercept Exp SE  Signi-

Variable No. % P-value, ¢ (B) {B) ficance
Compliance Inability to

Compliant 118 59.6 buy drugs 2.0942 0.1232 0.6578 0.001

Not compliant 80  40.4 Constant  3.5822 0.9788 0.0001
Blood pressure
control SE = standard error

Compliant and

controlled 108 915

Not compliant

and controlled 14 175 <0.0001, 107.36

Presence of
complications
Compliant 36 305
Not compliant 37 46.3 < (.02, 5.08

patients (80.8%) had been treated with one
antihypertensive drug and were taking one
per day. The majority of the patients
(88.9%) had to pay for their drugs. When
the patients were asked about their regular-
ity in taking the drugs, half claimed that
they were regular, and 36.8% of those who
were not regular stated that they were un-
able to buy the drugs. Approximately 30%
did not regularly take their drugs because
they did not suffer from symptoms of hy-
pertension. The remainder were not regular
because of the presence of side-effects
from the drugs or because of a lack of belief
in drugs.

The total number of patients who were
compliant with treatment was 118 (59.6%).
Among compliant patients there were sig-
nificantly more patients with controlled BP
and significantly fewer patients with com-
plications of hypertension (Table 3).

Using multiple logistic regression anal-
ysis, the only variable that was positively
and significantly associated with non-com-

pliance was that of being unable to buy
drugs (P < 0.001) (Table 4).

Discussion

The patients involved in this study were
middle-aged to elderly hypertensive men
and women who had had the disease for
several years. Slightly more than half of
them had controlled hypertension, a typical
demonstration of the *rule of halves” [10].
The majority of the patients were being
treated with a single antihypertensive drug
taken once per day. This is desirable be-
cause compliance is usually associated
with monotherapy [ //]. The majority of the
patients had to buy their medications.

Our results revealed that as many as half
of the patients were not regular with their
medications. Of those who were not regular
(49.5%), about 40% said that the reason for
the irregularity was the inability to afford
the drugs. This is a high proportion.

One-third of the patients had complica-
tions of hypertension, a result which is sim-
ilar to an earlier study in Sudan [/2]. Our
study also found that the rate of complica-
tions was higher among patients with un-
controlled hypertension.

Two methods of assessing compliance
were used: sclf-reporting and pill counting,
Self-reporting is subjective, and while the
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pill count method appears to be more objec-
tive and is more commonly used, it tends to
overestimate compliance [ /3]. With the pill-
count method, we found a compliance rate
of approximately 60%. This was higher
than that shown by another regional study
[/4]. We also found that the compliance rate
was associated with better control of hyper-
tension and with a lower rate of complica-
tions. This is in agreement with a similar
study in Saudi Arabia {/4].

Compliance with treatment was nega-
tively related to inability to buy drugs,
which is unfortunate. Althongh health ser-
vices in Sudan were once offered free of
charge, this has changed in the current de-
cade. Tn this country, which has been classi-
fied as one of the poorest 25 countries in
the world, people have to pay for health
care. Even essential drugs, such antihyper-
tensive medications, must be bought by the
patients. This situation has been reported
previously [13]. Furthermore, there has
been an escalation in drug prices in Sudan.
The price of a 1-month course of nife-
dipine, for example, has risen from 231.8
Sudanese pounds in 1990 to 14 000
Sudanese pounds in 1997, with little in-
crease or perhaps even a deterioration in
income among a high proportion of
Sudanese people (US$ 1 = 2588 Sudanese
pounds). This is similar to the situation of
inner-city hypertensive, minority popula-
tions in the industrialized world [76].

Patients in these circumstances will die
or become disabled with hypertensive com-
plications if they cannot afford to obtain
antihypertensive drugs. Most strategies that
are aimed at improvement of compliance in
other parts of the world assume that non-
compliant patients are able to buy their
medications or that they receive them free
of charge [/7]. We found that the main rea-
son for non-compliance, among reasonably
compliant patients, was not taken into ac-
count in those strategies. Hence we support
the recommendations made by Bagir-
Ahmed [15]. The world health agencies, es-
pecially those oriented to the global
situation of hypertension, should combine
efforts to make medications available to the
poor hypertensive patients of Sudan and
the rest of the developing world. Other-
wise, these patients will suffer unnecessari-
ly or die prematurely because they cannot
afford to buy their medications.

Conclusions

The compliance rate with medications was
reasonable, but a considerable proportion
of patients were non-compliant because
they could not afford to buy antihyperten-
sive drugs. These patients had uncontrolled
blood pressure and more hypertensive com-
plications.
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